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(Accepted 29 May 1980) School screening for scoliosis: cohort study of clinical course ROBERT A DICKSON, PETER STAMPER, ANNE-MARIE SHARP, PAUL HARKER Summary and conclusions A visual examination of 1764 Oxford schoolchildren for scoliosis was followed by low-dose radiography of the spine in those who showed evidence of asymmetric body topography; radiography was repeated a year later to assess progression. Forty-four children had curves of 100 or more. Two had a congenital abnormality and the remaining 42 were classified according to the type of curve: sacral tilt (compensatory), spinal (idiopathic), or combined (sacral tilt and spinal). Progression occurred in 6 (14%) children, none of whom had only a sacral tilt.
These results suggest that only by measuring sacral tilt can benign compensatory curves be differentiated from true idiopathic scoliosis.
Introduction
Without careful scrutiny of the community most children with progressive scoliosis remain undetected, only to present in later life with permanent disability.' Progression can, however, be prevented by early detection and effective conservative treatment while the deformities are mild and flexible.2 Only 10% of curves detected by screening are progressive, most being nonprogressive lumbar curves. The characteristics of deformities that progress and those that are benign are not clear, but compensatory non-progressive scolioses are commonly produced by a tilt of the sacrum secondary to inequality in the length of the legs. radiograph (fig 1) . The low-dose spinal radiograph taken at follow-up therefore included a contrast-medium spirit-level8 placed on the x-ray cassette just below the femoral heads. The site and magnitude of any scoliosis and the sacral tilt were recorded from these films. These data were compared with those of the initial low-dose radiograph to detect progression of the curve (a curve reaching 20°or more). Significances of differences in the mean size of the curves were confirmed statistically using Student's t test. The relation between magnitude of sacral tilt and magnitude of scoliosis was confirmed by deriving the correlation coefficient, r. Observations concerning proportions of type of scoliosis in different sites in the spine and observations conceming progression were confirmed using the x2 test.
Results
Of the 1764 children screened 147 (833%) showed evidence of asymmetry of body topography and 121 of these (6-9%) had radiographic evidence of a scoliosis. Seventy-seven children (4 3%) had curves of less than 100 but 44 (2-5%) had scolioses measuring 100 or TYPE OF SCOLIOSIS AND SITE, CURVE MAGNITUDE, AND SACRAL-TILT MAGNITUDE All scolioses in children in the sacral-tilt group were situated in the lumbar region and the lower end-vertebra of the curve was the sacrum itself. In those in the spinal group only two curves were in the lumbar region, the remainder being either thoracic (seven children) or thoracolumnbar (nine). Eight curves were thoracic, 11 were thoracolumbar, and 26 were lumbar. In two children the scoliosis was a result of congenital bony abnormality of the spine (unilateral failure of segmentation) but in the remaining 42 children no vertebral abnormality could be detected radiographically. Twenty-six children (62% of the non-congenital cases) had a tilt of the sacrum in the direction of the convexity of the curve. In the remaining 18 cases the upper border of the sacrum was horizontal and the scoliosis was inherent to the spine itself. Three types of scoliosis could therefore be distinguished: sacral tilt, spinal, and combined (sacral tilt and spinal) (table I). In nine of the children with a sacral tilt there was no discrepancy in the length of the legs and the obliquity of the upper border of the sacrum was entirely due to pelvic asymmetry (fig 2) . In six the obliquity of the sacrum was a result of a combination of pelvic asymmetry and a leg-length discrepancy. The sacral tilt in the children in the combined group was either because of pelvic asymmetry, leg-length discrepancy, or a combination of the two. FIG 2-Posteroanterior radiograph of lumbar spine, pelvis, and hips incorporating contrast-medium spirit level just below femoral heads. There was no leg-length discrepancy but sacrum was tilted 6' and there was compensatory lumbar scoliosis above.
CURVE PROGRESSION
Progression of the curve was noted in 14% of the children with non-congenital scolioses. Progression did not, however, occur in those in the sacral-tilt group and deterioration was noted only in children in the spinal and combined groups (table II) . Progression was noted in 38% of all thoracic curves, 18% of thoracolumbar curves (fig 3) , and only 4% of lumbar curves; these differences in proportions were significant (p<0 05). problem present because of their unequal leg lengths, and their compensatory scoliosis is noted as an associated feature on clinical examination. Patients in this study whose scoliosis was a result of a sacral tilt would not have presented clinically because the tilt of the sacrum is a fuLnction of asymmetry of the pelvis rather than unequal leg lengths.
Before the introduction of school screening programmes analysis of patients presenting for treatment of a scoliosis showed a large preponderance of girls over boys, almost consistent progression, and relatively large numbers of thoracic curves.3 With the advent of screening, many small nonprogressive lumbar curves of little importance have been detected with a female :male sex ratio approaching 1:1. Fuither cohort studies should include a horizontal radiographic level so that minor, non-progressive curves, as a consequence of a pelvic tilt, can be identified.
ONE HUNDRED YEARS AGO
A correspondent of the Boston Medical and Surgical journal for March 25th, reports that the members of the, Academy of Natural Sciences and the physicians of Philadelphia have lately been favoured with an opportunity of recording some very interesting facts in regard to elephant breeding and the social habits of the relic of a former age. Professor Leidy, of the University ofPennsylvania, and Dr Chapman, ofthe Jefferson College, have especially interested themselves in the case, and have made several examinations of the elephant cow during gestation. The female elephant Hebe, on May 25th, 1878, was twice covered by a male elephant, a performing member of the same troup of animals.
In the act of copulation, no peculiarity was observed that would distinguish elephants from other animals. At an examination in March 1879, by Drs Leidy, Penrose, Allen, Chapman, John H Brinton, and others, the two large mammary glands, situated upon the thorax, immediately between the front legs, were observed to be swolleh; the nipples were prominent, and the superficial veins were quite marked. Large sebaceous glands were noticed in the roof of the mouth and behind the eyes. The little elephant was born on March 10th, 1880, making the entire period of gestation six hundred and fifty-five days, which is beyond the term usually assigned of twenty months. The placenta, which was zonular, was presented to the Academy of Natural Sciences; a dried preparation of it will probably be made by Dr Chapman. The mother is about eighteen to twenty years of age, and weighs eight thousand pounds. The birth occurred about 2.30 AM. The night watchman gave the following account. When the calf was born, six other elephants, chained upon the same platform, threw up their trunks, and, dancing around as far as their chains would let them, set up a trumpeting that produced a scene of wild excitement. The mother picked up the calf with her trunk and threw it across the stable, a distance of about twenty yards; then, breaking her chains, she started after the little one, tearing down the railing and demolishing a stove-pipe in her course. The keeper now came in, and under his direction the animal became quiet and was again secured, and has remained docile. The new arrival is a female, weighing at birth two hundred and thirteen and one-half pounds;
thirty-five inches in height; four feet six inches long; and around the body (girth), three feet eleven inches. After the mother threw her, the baby elephant picked herself up and went around the room; and when the excitement was subdued, she was' led back to her mother, who received her with many caresses. (British Medical Joundl,, 1880.)
